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2) Ion chamber-based measurements reported local dose differences 
(calculated vs measured) between 0.2 and 4.8% 
3) Dynalog file-based analysis revealed DVH differences below 1% for 
all the oulined structures when the reconstructed plans were 
compared to the original plans. 
Conclusions: Our results show that IMRS plans consisting of fixed 
beams and a single isocenter can be delivered with high dosimetric 
accuracy in order to treat multiple brain metastases. This approach 
probably allows to reduce the treatment time respect to the use of a 
isocenter for each lesion.  
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Purpose/Objective: The COSTAR trial (CRUK-08/004) has been open 
since 2008 and recruited 104 patients to date from 20 UK centres. 
Prior to recruitment each centre completes a benchmark planning and 
outlining exercise in accordance with national RTTQA IMRT 
credentialing processes. The first three cases recruited are then 
submitted for case review prior to treatment. In order to ensure 
efficiency and reduce workload for clinical trials personnel, we 
reviewed this process to determine if further streamlining could be 
incorporated for future trials. 
Materials and Methods: The COSTAR trial is a multicentre randomised 
study of cochlear sparing with IMRT versus conventional Radiotherapy 
in patients with parotid tumours and is designed to determine the 
potential of IMRT to reduce the incidence of sensori neural hearing 
loss. Case reviews have been retrospectively assessed and categorised 
as to those cases that required minor or major changes to CTV 
contours, adjustments to organ at risk (OAR) contours,dose 
prescription errors and unacceptable plans. Minor changes to the CTV 
were defined as those not likely to affect primary or secondary 
endpoints of the trial primarily due to the fact that the changes would 
not impact on the resultant plan that is produced. Major changes were 
those likely to affect the primary or secondary endpoints and would 
alter the resultant plan. Two dose prescriptions for the parotid bed 
were specified in the trial protocol of 60Gy or 65Gy in 30 fractions 
dependent on the presence of macroscopic residual disease at 
surgery.  
Results: Six of the 43 cases submitted for review required replanning: 
4 due to incorrect dose prescription, 1 plan was sub-optimal and the 
final case required major modifications to the CTV and a sub-optimal 
plan had been submitted. After review of several cases it became 
apparent that there were more concerns with the contours than the 
plans so centres were encouraged to submit contours prior to 
planning. Thirteen cases had outlines submitted for review prior to 
planning; 3 of these required major modifications to the CTV which 
prevented the need for repeat planning by a centre. Minor 
modifications to the CTV were requested for 9 cases. Thirteen of the 
43 case reviews submitted required outlining alterations to OARs 
which would not have impacted on the plan produced but would have 
resulted in incorrect doses being reported for these organs. 
Conclusions: The case review process has been shown to be a useful 
tool in clinical trials as 9 cases submitted required intervention before 
treatment to comply with the protocol. Centres submitting outlines 
for review prior to planning streamlines the process by highlighting 
any contouring errors and preventing replans. It is unlikely that 100% 
protocol compliance will be achieved for future trials but case reviews 
can still reveal issues not highlighted during the benchmark process.  
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Purpose/Objective: Vero4DRT(MHI-TM2000) has a capability of non-
coplanar irradiation by performing RING rotation around a vertical axis 
as well as GANTRY rotation around an axis perpendicular to the gantry 
rotation plane. The purpose of this study was to propose a patient-
specific collision detection simulator among a gantry, a couch, and a 
patient for the Vero4DRT system 
Materials and Methods: 3D surface models comprised of triangular 
polygons were created based on the Vero4DRT's design for the 
treatment unit and the couch, respectively. For the treatment unit 
model, RING rotation around a vertical axis was simulated within an 
angle range of ±60 degrees while GANTRY rotation around an axis 
perpendicular to the gantry rotation plane was simulated within an 
angle range of ±185 degrees. In addition, maximum angular speed was 
set to 7 deg/sec for GANTRY rotation and 3 deg/sec for RING rotation, 
respectively. For the couch model, the translation from the isocenter 
was simulated within a range of ±150 mm in LR, -918 through 682 mm 
in SI, and -488 through 50 mm in AP directions, respectively. 
Furthermore, the motion velocity was set to 5-15 mm/sec in LR, 10-50 
mm/sec in SI, 5-30 mm/sec in AP directions, respectively.  
Subsequently, 3D point data of body surface of a patient were 
acquired using a 3D scanner (Artec MHT, Artec, Luxembourg) with a 
resolution of 0.5 mm and a frame rate of 15 fps. From the acquired 3D 
point data, a 3D surface model of the patient was created using 
Marching Cube method. Furthermore, a decimation technique was 
applied to reduce the polygon meshes. Next, each 3D surface model 
was arranged in the virtual treatment room. The collision detection 
among the above models was performed using a physics engine 
middleware SDK (PhysX, Nvidia, USA) to be computed on the graphics 
board. The above simulator was implemented using C++. We have 
performed preliminary simulation of collision detection among the 
treatment unit, the couch, and the patient under several geometric 
conditions. 
Results: The proposed simulator was implemented on a PC with an 
Intel Core2 Quad CPU Q9400 2.66 GHz, 4 GB RAM, and a VN220GT-
MD1G/D3 VGA board. The rotational function of the treatment unit 
was simulated with an accuracy of 0.1 degrees for given parameters 
and that the collision between them was detected (Fig. 1a). 
Furthermore, the collision maps of the gantry and the ring angles at a 
couch position were created for simple patient models of different 
body size (Fig. 1b). The calculation time was approximately three 
minutes. 
 
 
Conclusions: We have proposed a patient-specific collision detection 
simulator among the gantry, the couch, and the patient for the 
Vero4DRT system using the geometric design and the physics engine 
middleware SDK. The result suggests that it may be useful for collision 
avoidance in treatment planning of dynamic irradiation.  
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Purpose/Objective: We are currently investigating the feasibility of 
adding total marrow irradiation with a conventional myeloablative 
regimen of Fludarabine and IV Busalfan prior to allogeneic stem cell 
transplant. This reports our initial clinical experience utilizing this 
